Inhibitory effect of lysophosphatidylcholine on pancreatic lipase-mediated hydrolysis in lipid emulsion.
In the lipid metabolism pathway, dietary lipid emulsified with bile salts and phospholipids is mainly digested by pancreatic lipase into free fatty acids and monoacylglycerols. In order to study substrate recognition mechanism of a pancreatic lipase, we investigated its catalytic property toward the lipid emulsion prepared with long- or intermediate-chain acylglycerols and several physiological surfactants. When lysophosphatidylcholine (LysoPC), rather than bile salts or phospholipid, was incorporated into the lipid emulsion, it caused an increase in the Km(app) and a decrease in the Vmax(app) values in the interactions between the lipase and triacylglycerol (triolein or tricaprin). This indicated that LysoPC inhibited hydrolysis by decreasing both the substrate affinities and the catalytic activity of this lipase. Interestingly, further addition of taurodeoxycholic acid sodium salts or phospholipid completely restored the inhibitory effect of LysoPC on hydrolysis by lipase. On the other hand, the change in these kinetic values between the lipase and two 1-monoacylglycerols (1-monocaprin and 1-monoolein) were not particularly large when LysoPC was added. Particle size analysis of the lipid emulsion composed of LysoPC and triacylglycerols showed that most of the particles were less than 200 nm in size, which was smaller than the particle size in the triacylglycerol emulsions containing bile salts or phospholipid. The composition of the emulsion would affect its surface characteristics and thus contribute to changing lipase activity.